oxacyclododecin -7,15-dione; (4 00 R)-4 00 -deoxy-4 00 -(methylamino)avermectin B1 benzoate
3-bromo-1-(3-chloro-2-pyridinyl)-N-[4-cyano-2-methyl-6-[(methylamino)carbonyl]phenyl]-1H-pyrazole-5-carboxamide; [1a(S), 3a(Z)]-(6)-cyano-(3-phenoxyphenyl)methyl-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-dimethyl cyclopropanecarboxylate; 3-[(2-chloro-5-thiazolyl)methyl]tetrahydro-5-methyl-N-nitro-4H-1,3,5-oxadiazin-4-imine; benzoic acid, 3-methoxy-2-methyl-, 2-(3,5-dimethylbenzoyl)-2-(1,1-dimethylethyl)hydrazide; (2R,3aR,5aR,5bS,9S,13S,14R,16aS,16bR) -ethyl-2,3,3a,4,5, 5a,5b,6,9, 10,11,12,13,14,16a,16b-hexadecahydro-14-methyl-1H-as-indaceno[3,2-d]oxacyclododecin-7,15-dione; (2S,3aR, 5aS,5bS,9S,13S,14R,16aS,16bS) -ethyl-2,3,3a,5a,5b,6,9,10, 11,12,13,14,16a,16b-tetradecahydro-4,14-dimethyl-1H-as-indaceno[3,2-d] oxacyclododecin -7,15-dione; (4 00 R)-4 00 -deoxy-4 00 -(methylamino)avermectin B1 benzoate (salt); flubendiamideþ buprofenzin:
-2-[(6-deoxy-3-O-ethyl-2,4-di-Omethyl-a-L-mannopyranosyl)oxy]-13-[[(2R,5S,6R)-5-(dimethylamino)tetrahydro-6-methyl-2H-pyran-2-yl]oxy]-9
The objective of this trial was to evaluate the efficacy of insecticide mixtures compared to Exirel applied alone, for cross-spectrum control of major insect pests (sucking and chewing pests) in broccoli under fall growing conditions. Broccoli "Emerald Crown" was direct seeded into double row beds on 42-inch centers on 4 September, 2014. Plots were two beds in width by 45 ft in length and bordered by two untreated beds. Stand establishment was achieved using overhead sprinkler irrigation and irrigated with furrow irrigation thereafter. Four replications of each treatment were arranged in an RCB design. Product formulations and rates for each compound are provided in Table 1 . Two foliar sprays were applied on 30 September and 15 October with a CO 2 pressurized boom sprayer that delivered a broadcast application through 2 TXVS-18 ConeJet nozzles per bed at 40 psi and 22.5 gpa. An adjuvant, Dyne-Amic (Helena Chemical Co.) was applied at 0.125% vol/vol with these spray treatments. For assessment of lepidopterous larvae, 10 plants were randomly selected from each replicate at 7 and 14 d after the first application and 7, 14, and 21 d after the second spray. Whole plants were destructively sampled for the presence of large (2nd or > instar) BAW and CL larvae. SWF immature densities were * This research was supported by a grant from the Arizona Iceberg Lettuce Research Council, 14-05. estimated on the same sample intervals as BAW and CL by examining 10 leaves per replicate (collected near the base node of the plant). Leaves were taken into the laboratory where the total number of nymphs was counted on two 2-cm 2 leaf discs from each leaf using a dissecting microscope. Adult SWF populations were estimated at 1, 3, 7, and 14 d after each spray using a modified vacuum method that employed a 2 gal portable vacuum (DeWALT, Baltimore, MD), which was fitted with cloth-screened 40 dram containers to capture and retain adults. On each sample date, five separate plants from each replicate were sampled by vacuuming the terminal area of the plants for 3 s. Containers with adults were taken into the laboratory, placed in a freezer for 24 h after which the number of adults per plant was recorded. Data for CL, BAW, and SWF were averaged across all sample dates. Because of heterogeneity of mean variances, data were transformed using a log 10 (x þ 1) function before analysis and subjected to analysis of variance (Proc GLM; SAS Institute 2009). Means were compared means using Turkey's HSD test (P 0.05). Means from nontransformed data are presented in Table 1 . SWF, BAW, and CL pressure was low-moderate during the trial. All the foliar spray treatments provided significant control of CL following each application (Table 1 ). In particular, the Proclaim þ Endigo treatments provided the most consistent activity against CL larvae. Similarly, all the spray treatments provided significant efficacy against BAW larvae compared to the nontreated check and Exirel overall provided the most consistent control of BAW (Table 1 ). All spray treatments had significant activity against SWF adults except the Proclaim þ Endigo combination (Table 1 ). The Vetica þ Pyrifluqionazon, Belt þ Sivanto, and Exirel treatments provided the most significant control of SWF adults relative to the other spray treatments. In terms of SWF nymphs, only the Proclaim þ Endigo treatments failed to significantly reduce nymph densities compared with the nontreated check (Table 1) . Exirel provided the most consistent control of SWF nymphs across all samples. Overall, these results are encouraging and suggest that the activity provided by Exirel as a standalone product can provide excellent levels of cross-spectrum activity in broccoli that is commonly expected from insecticide mixtures containing products that have activity against either sucking or chewing insect pests. No phytotoxicity symptoms were observed following any of the insecticide treatments. Means in a column followed by the same letter are not significantly different (P > 0.05).
